IT is nearly thirty years since I recorded a case of pus from the middle ear finding its way into the cranial cavity along the route of the ductus and saccus endolymphaticus. Since then I have had only one other opportunity of verifying the occurrence post mortem.
IT is nearly thirty years since I recorded a case of pus from the middle ear finding its way into the cranial cavity along the route of the ductus and saccus endolymphaticus. Since then I have had only one other opportunity of verifying the occurrence post mortem.
The post-mortem researches represent the practical side of the question, therefore this occasion seems appropriate for a demonstration of specimens illustrating the morbid process. Owing to the rarity of the condition there must be many present who have not seen similar specimens.
Pus, when pent up within a labyrinth, the outer walls of which are intact, presumably follows the line of least resistance in endeavouring to escape into the cranial cavity. This is not necessarily by way of the internal auditory meatus. Another route, which at times apparently offers less resistance, passes along the aqueductus vestibuli to a fissure on the posterior aspect of the petrous bone. Through this fissure the prolongation of the membranous labyrinth, known as the saccus endolymphaticus, originally passed, and in adult life it may remain sufficiently patent to permit the passage of pus. A shallow depression on the posterior surface of the bone below the orifice of the aqueduct and immediately above the lateral sinus marks this natural exit.
The development of a circumscribed abscess at this spot is well demonstrated by the two specimens which form the basis of this communication.
The first specimen was exhibited in the museum at the Sixth International Otological Congress held in London, August, 1899. The clinical notes of the case will be found in the Transactions.' At the time of compiling the descriptive catalogue of the museum of the Congress2 no similar specimen had been found in the museums of morbid anatomy attached to the hospitals in the metropolis or provinces. It follows, bearing in mind the relative frequency of intracranial complications of suppurative disease of the middle ear, that this particular morbid process must be of rare occurrence. Curiously, within twelve months the second specimen was met with.
Photographs of the two specimens are reproduced. In the first the dura mater is left in situ, and shows the appearance of the abscess sac from the cranial aspect. In the second, the dura mater is reflected, and with it the abscess sac, to show the line of potential communication between the internal ear and the posterior fossa.
The first specimen is the right temporal bone of a lad aged 19, who died from lateral sinus thrombosis and meningitis. Post mortem, a slight amount of meningitis was found over the pons and medulla, more marked over the right than the left side, and the serous fluid beneath the tentorium was increased. In the neighbourhood of the mastoid cells on the right side, beneath the dura mater, and almost surrounding the lateral sinus, was a collection of pusabout three-quarters of a drachm. No pus was found beneath the dura mater over the middle ear. In the lungs there was some old tubercle at both apices; at the right apex there was one small cavity containing pus. Bacterioscopic examination of the pus from the middle and internal ear yielded a diplococcus as well as staphylococci and streptococci.
Dissection of the temporal bone revealed the following: Upon removing the anterior wall the posterior wall was found to be eroded, Shrapnell's membrane perforated, and the Section of Otology 97 incus lost. There was considerable destruction of the outer attic wall up to the roof of the middle ear.
In the middle fossa could be seen some localized pachymeningitis over the roof of the middle ear, which was an irregular carious area and perforated.
In the posterior fossa, immediately beneath the superior petrosal sinus in the neighbourhood of the site of the saccus endolymphaticus, and stretching across the lateral sinus (as seen in fig. 1 ), was an abscess sac. The incision through the abscess shows that its walls are between the layers of the dura mater. The abscess has perforated in two directions; there is a perforation (through which a bristle passes) into the posterior fossa, which caused posterior leptomeningitis, and on opening the lateral sinus it was found that the abscess had perforated the wall, causing septic thrombosis of the sinus from that point downwards.
FIG. l.-POSTERIOR PART OF RIGHT TEMPORAL BON.E. The lateral sinus is laid open in its entire extent. A white rod stretches across the sinuis and lies within the abscess sac. A bristle -passes through the perforation in the posterior wall of the sac, through which pus escaped into the posterior fossa. Another white rod is placed in the internal auditory meatus.
On reflecting the dura inater from the internal auditory meatus, pus was met with surrounding the seventh and eighth nerves. The labyrinth presented through the bone a yellow appearance. The roof of the labyrinth was dissected out, and the internal ear was found to be occupied throughout its entire length with dark-brown pus.
Infection had spread from the middle ear to the labyrinth, via the oval window; and by stripping the dura mater from above downwards to the aqueductu's vestibuli, it could be seen that pus had emerged along the aqueduct to the site of the saccus endolymphaticus.
The 8econd specimen is the right temporal bone of a man aged 37, who also died from lateral sinus thrombosis and meningitis. Post-mortem, the basal aspect of the pons, medulla, cerebellum and region of the optic tracts, and the surface of the spinal cord, were covered with a layer of greenish fibrinous lymph mixed with a quantity of purulent matter. The amount of fluid about the base of the skull was much increased.
In the posterior fossa of the skull on the right side, and between the posterior aspect of the petrous portion of the temporal bone and the superjacent dura mater, there was a flattened abscess sac which held about a drachm and a half of pus. The sac communicated by a small gap in the dura mater with the cranial cavity. The lateral sinus contained an ante-mortem clot.
The temporal bone was removed for further examination. It was found that the antrum had been opened, and that the membrana tympani and ossicles were absent. On reflecting the dura mater downwards and inwards from the middle fossa, no localized pachymeningitis was present -over the roof of the middle ear, which was intact; and no pus was present in the internal auditory meatus. The labyrinth as seen through the bone looked yellow. The internal ear contained traces of dark-brown pus, and was carious. The dura mater has been reflected inwards; the petrous portion of the bone and the groove of the lateral sinus laid bare. A glass rod is placed between the position of the aqueductus vestibuli and the internal auditory meatus, and across the rod stretches that part of the dura mater which is more intimately adherent to the bone at the site of the saccus endolymphaticus.
Upon stripping the dura mater farther downwards to the level of the exit of the aqueductus vestibuli, it became evident-as can be seen in fig. 2 -that pus had tracked within a cordlike prolongation of dura mater, which enters a fissure in the bone at the site of the orifice of the aqueduct and the saccus endolymphaticus, and, moreover, that the abscess sac above referred to was formed between the layers of the dura mater, and not between the dura mater and the bone. The abscess sac is shown reflected, together with the dura mater, inwards and immediately to the inner side of the glass rod.
Both patients had been subject to suppuration in the middle ear since early childhood. They had both been in good health, and followed their occupations up to the day of the fatal extension, which was marked by giddiness; in the first case thirteen days, and in the second twenty-four days, before death.
1870.
A knowledge of the lesion that has been described is, I think, of utility to the aurist and of interest to the morphologist. Such an abscess is within reach of surgery, and this gives a practical bearing to the recognition of its possible occurrence in cases with symptoms pointing to intralabyrinthine suppuration.
A question of morphological interest is, what part, if any, the saccus endolymphaticus can take in developing the walls of the abscess. Does the pus accumulate within the saccus itself, which by distension becomes converted into an abscess sac, or does it accumulate between the two layers of dura mater which originally received the saccus endolymphaticus ?
The saccus endolymphaticus in the human foetus is so minute that even in the earlier months it is difficult to demonstrate it by dissection; its whereabouts are indicated by a varying degree of looseness of the folds of dura mater covering the posterior surface of the petrous bone at its site. I am therefore inclined to the view that an abscess is not contained within the saccus itself, but between the two layers of dura mater which originally contained the saccus. After faetal life, and the disappearance of the saccus, these two layers continue to form a potential cavity. A cord-like prolongation from these layers is carried into the fissure immediately over the orifice of the aqueductus vestibuli, along which communication may be opened up from the internal ear. Complete closing of the fissure would cut off this communication, but it does not appear that the closing necessarily occurs with growth. The saccus enldolymphaticus may, however, be regarded as another instance of how the vestigium of an embryonal structure may become a source of danger to the organism.
Discussion.-Dr. DAN MCKENZIE (President), in thanking Professor Portmann on behalf of the Section for his beautiful and graphic demonstration, said that Members would look back on that evening as marking a distinct advance in the possibilities of aural surgery. He wondered whether the method might not be adopted experimentally, not only in the treatment of vertigo, but also perhaps in some cases of nerve deafness.
Sir CHARLES BALLANCE said that Professor Portmann's demonstration was based on just that kind of investigation to wbich great scientific problems lent themselves, and which. when carried out in this way, generally led to some practical result.
Without doubt the anatomical and physiological investigations of Professor Portmann had borne fruit in the discovery and description of an operation which might prove of the greatest service of mankind.
Fortunately the region in which this remedial operation had to be performed was well known to surgeons and otologists. The region, the outer part of the posterior surface of the petrous bone had been often exposed by many; he had often exposed it for the purpose of draining an abscess in that situation. Only a few months previously he (Sir Charles) had watched with great interest a splendid operation performed by the President in a condition in which the saccus endolymphaticus was involved. Dr. McKenzie had followed a tract of disease through very hard bone, leading on to the posterior surface of the petrous bone in the region of the saccus.
The whole address had been of extreme interest, as it opened with researches upon the lower animals, presenting a continuous picture from the selachihe right up to man. That was the foundation of what could be looked forward to in the treatment of tinnitus and vertigo, and-he hoped with the President-of deafness as well.
In this operation Professor Portmann was probably on the verge of further discoveries, and he (Sir Charles) hoped that at some future date the Professor would be in a position to indicate exactly the cases in which the operation could be performed. Mr. G. J. JENKINS said that the term " glaucoma " had been used by him in this connexion in 1913. He had opened the internal semicircular canals to relieve vertigo, but had not felt sure of his ground. Mr. Mollison also had published three or four cases in which he had opened the external semicircular canal for the relief of vertigo. He found accumulations of Portmann-Horne: Saccus Endolymphaticus cerebro-spinal fluid in front of the cerebellum in some cases of vertigo, and it had been suggested that these might be cases of dilated saccus endolymphaticus. The difficulty would be in deciding in which kind of case of vertigo the operation suggested should be done.
Mr. SYDNEY SCOTT said that Professor Portmann's demonstration would encourage otologists to pay more attention to the saccus endolymphaticus.
As a practical outcome of Dr. Jobson Horne's demonstration in cases of labyrinthitis should we be content with opening and draining the labyrinth or should we also expose the dura mater, in the way Professor Portmann had described, and open up the saccus endolymphaticus ?
In the great majority of cases of vertigo it was quite unnecessary to open the labyrinth or the saccus. In the operations designed to give relief in specially selected cases the middle ear was opened to obtain access to the labyrinth.
When Professor Portmann performed his operation on the saccus he (Mr. Scott) suggested he should try to do so without opening mastoid cells and so avoid possibly fallacious conclusions that it was only drainage of the saccus which caused the beneficial results.
Dr. J. S. FRASER said that he regretted that Dr. Albert Gray was not present, as he had worked along much the same lines as had Professor Portmann, e.g., post-mortem injection of indian ink into the saccus endolymphaticus, causing the ink to circulate throughout the entire membranous labyrinth.
How did Professor Portmann explain the good hearing of patients suffering from meningitis? He had shown the relation of the saccus endolymphaticus to the posterior fossa of the skull and had explained that changes of pressure in the posterior fossa affected the labyrinthine pressure. The pressure was, of course, greatly raised in meningitis and yet patients suffering from meningitis heard remarkably well.
With regard to " glaucoma of the labyrinth," he (the speaker) thought there must be some disease in the inner ear corresponding to glaucoma in the eye. Here we had to do with the secretion and circulation of the endolymph. The endolymph was probably secreted by the cells of the stria vascularis. Any blockage of the endolymphatic duct or sac would be likely to cause " glaucoma of the labyrinth." In his (Dr. Fraser's) own case of congenital syphilis affecting the middle and internal ear, it was true that the ductus endolymphaticus was blocked up, and that the utricle, saccule and cochlear canal were dilated, but it must be remembered that one met with dilatation of the membranous labyrinth not only in cases of blocking of the ductus endolymphaticus but in many cases of spontaneous cure of labyrinthitis, in which no blockage of the endolymphatic drainage could be found. There must be some other causes of dilatation of the membranous labyrinth than mere blockage of the ductus and saccus.
With regard to empyema of the saccus endolymphaticus, he had microscopically examined over 100 cases in which the patient died as a result of the intracranial complications of middle-ear suppuration. In thirty-five of these the labyrinth was involved, but in only one case was there empyema of the saccus endolymphaticus. That was in opposition to what Mr. Sydney Scott had said. Inflammation in the perilymph spaces was common, and in a smaller number of cases there was inflammation of both endo-and perilymph spaces, but affection of the endolyinph spaces alone was very rare if not unknown. Concerning experimental work on the labyrinth, he was sure Members would remember Professor Biehl's work which was published in the Journal of Laryngology a short time ago.
Biehl made an incision in the tympanic membrane in the lower posterior part, and then inserted an angled needle round the niche of the round window, and tapped the peri-lymph space at the beginning of the cochlear canal. Biehl was doing this operation for the same class of case as that described by Dr. Portmann. The great difficulty was to know how one could be sure that the vertigo was due to hypertension in the inner ear. The operation proposed by Dr. Portmann was not unlike that which was described for exposure of the jugular bulb from the mastoid wound. He (the speaker) admitted that in this operation there should be no injury to the posterior semicircular canal, but it might be a delicate matter to avoid such injury. Mr. H. J. BANKS-DAVIS said he presumed that Professor Portmann closed up the wound completely. He (the speaker) did not understand what was the purpose of the operation if its result was to be only temporary. Did a fistula remain in the saccule, or was it merely opened and allowed to close up? Also, was drainage subsequently carried out? Mr. A. R. TWEEDIE said that when he first heard Professor Portmann's demonstration last October, he then expressed the opinion that it would provide a true explanation of the cases, to which Barany drew attention, of suspected cerebellar lesions, in which, however, when the posterior cranial fossa was opened nothing abnormal was found, whilst the patients subsequently recovered.
Barany did not agree with this view, but he (Mr. Tweedie) maintained that this operation did re-establish the secretory connexion between the saccus endolymphaticus and the dural spaces, which he (the speaker) submitted was the essential objective of the operation.
He was pleased to hear stress laid upon the need for a careful selection of cases for the operation in question. It was, of course, important to try other methods first, reserving operation as a last resort. A possible indication, he thought, for this operation, might be a hyposensitive response to the galvanic and caloric tests, which might be regarded as the result, possibly of hypertension in the labyrinth.
He was very glad that Dr. Jobson Horne had brought his specimen forward, as one of his (the speaker's) earliest otological recollections was of a demonstration at St. Bartholomew's Hospital, by Sir Frederick Andrewes, who drew attention to the saccus lymphaticus, and the part it might play in the production of meningitis.
Professor PORTMANN (in reply) said he was interested in hearing that the term "glaucoma " had already been used in this connexion; it was often the case in medicine and surgery to find that one's supposed originality had been anticipated. Barany had said it was not necessary to open the saccus endolymphaticus, and that he had had good results from exposure of the dura. But, even so, Barany performed the same operation as himself (Professor Portmann), because he detached the dura from the petrous bone and thus ruptured the ductus endolymphaticus when this organ penetrated into the aqueductus vestibuli. He agreed as to the importance of what had been said relating to the posterior semicircular canals, but with care in the operation they could be avoided. He much preferred the route of entry which he had described.
When a new surgical procedure was initiated it could not be expected to be perfect at once. It was temporary, but it might be the means of making a way for a new communication. If closure occurred and a year or two afterwards there was a return of the symptoms, the operation could be repeated. It was not yet possible to know whether troubles were set up by pressure irregularities, but when a case appeared to resist all medical treatment, this operation might well be tried.
Dr. JOBSON HORNE (in reply) emphasized the importance of bearing in mind that the saccus endolymphaticus in the human subject very seldom persisted into adult life, and therefore the results of an operation in search of the saccus endolymphaticus for the relief of vertigo must be highly speculative.
(1) Deafness due to Occlusion of the External Auditory Meatuses Caused by External Otitis. Operation to Restore Patency of Left Meatus Resulting in Greatly Improved Hearing. 
